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Background

Case summary

ESC Curriculum

Treating acute myocardial infarction in the setting of insignificant coronary obstruction is an emerging challenge especially
with the application of intracoronary imaging like intravascular ultrasound and optical coherence tomography (OCT). The
cardiologists dealing with such patients may consider not to stent if there is intracoronary imaging evidence of minimal
thrombus without plaque rupture and the vessel appears patent with settling of chest pain and electrocardiogram (ECG)
changes.

A 47-year-old gentleman presented direct to the emergency department after experiencing retrosternal chest pain with
an ECG showing hyperacute anterior T waves. He had ongoing chest pain and was therefore brought to the cardiac cath
lab on the primary percutaneous coronary intervention (PCl) pathway. The first picture showed that the proximal left an-
terior descending (LAD) was occluded (TIMI O flow) with evidence of large thrombus burden. Pre-dilating with a 2.5 x
15 mm balloon did not change flow. Aspiration with an Export catheter was carried out for several runs. Most of the
thrombus was successfully removed; however, some of it did go into the distal LAD but was successfully retrieved with
aspiration catheter. The diagonal branch was occluded with thrombus which was wired followed by thrombus aspiration
establishing TIMI Il flow. The procedure was covered with Eptifibatide boluses and heparin. After thrombectomy, angio-
graphically there was no obvious lesion present within the LAD. Optical coherence tomography confirmed only mild ath-
eroma with a small amount of plaque and minimal thrombus. There was OCT evidence of plaque erosion without any
plaque rupture. The area was above 9 mm? and we decided not to treat that with a stent. The right coronary artery had
an anterior take-off and was unobstructed. In conclusion, the patient had successful primary PCl to LAD with thrombus
aspiration and balloon angioplasty only. He was placed on 12months of dual antiplatelets therapy with Aspirin and
Prasugrel.

This case highlights the rare presentation of patients with acute myocardial infarction with plaque erosion and the useful-
ness of OCT in formulating a management plan.

Case report ® Acute myocardial infarction e Primary percutaneous coronary intervention e Plaque
erosion ® Optical coherence tomography e Dual antiplatelet therapy
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Learning points

® Intracoronary imaging with optical coherence tomography can help guide percutaneous coronary intervention strategy in challenging cases,
and plain old balloon angioplasty in combination with thrombus aspiration can be safe and effective in some cases.

® Patients with plaque erosion can present with acute coronary syndrome especially with high thrombus burden. Treatment should be
individually tailored based on combination of angiographic and intra coronary imaging.

Introduction

Acute coronary syndrome (ACS) is the umbrella term for the clinical
scenarios of myocardial ischaemia including unstable angina, non-ST-
segment elevation myocardial infarction (STEMI), and STEML." Plaque
rupture, plaque erosion, and calcified nodule are the main pathologies
responsible for most of ACS presentations.” Plaque rupture and ero-
sion are the two most common mechanisms for ACS.? Plaque erosion
with an intact fibrous cap are now responsible for about one-third of
ACS and up to two-thirds of non-STEMI cases.* Currently, ACS
patients are treated with an intracoronary stent, irrespective of the
underlying pathological aetiology. Stents are associated with complica-
tions, such as stent thrombosis, restenosis, and neoatherosclerosis al-
though fortunately the incidence of this is low.” A meta-analysis of
drug-eluting stents showed around 1% risk of major adverse cardiac
events and similar rates of target lesion failure (TLF).® Diagnosis of pla-
que erosion can be established by optical coherence tomography
(OCT).” Optical coherence tomography is a high-resolution imaging
modality with fast scanning speed that offers microscopic visualization
of the coronary artery. Recent small retrospective studies suggested
that patients with ACS caused by plaque erosion might be stabilized
with antiplatelet therapy without the need for stenting. The EROSION
study showed that patients presenting with ACS with plaque erosion
who were managed with dual antiplatelet therapy (DAPT) without
stenting remained free of major adverse cardiovascular event for
around 1 year.® Aspirin plus a P2Y12 inhibitor constitute DAPT to pre-
vent ischaemic events after coronary stenting at the expense of
increased bleeding risks. In the absence of severe luminal narrowing
and distorted vascular structure, it is conceivable that ACS caused by
plaque erosion can be stabilized without stent implantation.”

Timeline

Day 0  Worsening chest pain and electrocardiogram changes of hyper-
acute T waves in anterior leads. Primary percutaneous cor-
onary intervention (PCl) with thrombus aspiration and
optical coherence tomography performed without stenting.

Day 1 Complete relief of symptoms post-primary PCl.
Echocardiogram showed normal left ventricular size with re-
gional wall motion abnormalities affecting the left anterior
descending territory. Estimated ejection fraction 48% + 5%.

Day 3 Discharged home after 72 h of stability.

5months The patient remains pain free and asymptomatic.

Case presentation

A 47-year-old gentleman, presented direct to the emergency depart-
ment with central chest pain. He was a non-smoker with no history
of hypertension, diabetes mellitus, or family history of ischaemic heart
disease. He had no history of illicit drug use. He experienced retro-
sternal chest pain of 6 h duration radiating to both shoulders. A 12-
lead electrocardiogram showed hyperacute T waves in anterior chest
leads (Figure 1). Clinical examination was unremarkable. He had on-
going chest pain and was transferred to the cardiac cath lab on the
primary PCl pathway. He was given 300 mg of Aspirin and 60 mg of
Prasugrel. A bolus of 5000 IU of heparin was given with the aim to
achieve activated clotting time of 300 s. Radial access coronary angio-
gram showed occlusion of proximal left anterior descending (LAD)
(TIMI O flow) with angiographic evidence of large thrombus burden
(Figure 2). Left main stem and left circumflex artery were free from
disease. Pre-dilatation with a 2.5 x 15mm balloon did not change
flow and therefore aspiration with an Export catheter was carried
out which was successful in retrieving a large amount of thrombus
(Figure 3). The procedure was covered with Eptifibatide bolus. After
thrombectomy, there was no obvious angiographic lesion within the
LAD with TIMI Il flow. We therefore performed OCT which con-
firmed only mild atheroma with a small amount of plaque and minimal
red thrombus. There was OCT evidence of plaque erosion without
any plaque rupture (Figures 4 and 5). The luminal area was above
9 mm? and we decided not to treat this with a stent. The right coron-
ary artery had an anterior take-off and was unobstructed. Laboratory
tests post-procedure showed high-sensitivity troponin | level of
>50000ng/L  (normal <34ng/L) with normal lipid profile.
Echocardiogram post-PCl showed normal left ventricular size with
impaired systolic function with regional wall motion abnormalities
affecting the LAD territory. Estimated ejection fraction 48% + 5%. He
was discharged home after 72 h and placed on 12 months of DAPT
with Aspirin 75mg o.d. and Prasugrel 10mg o.d. The patient has
remained angina free so far.

Discussion

Coronary atherosclerosis, usually with superimposed coronary
thrombosis is the cause of almost all ACS."® Plaque rupture, and pla-
que erosion are the morphologies primarily responsible for throm-
bosis, with plaque rupture being the most common cause of acute
myocardial infarction, especially in men. Optical coherence tomog-
raphy studies by Kubo et al,'" in patients presenting with acute myo-
cardial infarction showed that the incidence of plaque rupture was
73%, whereas plaque erosion was 23% and incidence of thin fibroa-
theroma was 83% in patients with plaque rupture. In the EROSION
study, plaque erosion occurred in 25% of patients with ACS and
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Figure | Electrocardiogram showing hyperacute T waves in anterior leads (red arrows).

Figure 2 Angiogram showing left anterior descending total occlusion from proximal course.

these patients were successfully treated with medical therapy (aspirin
and ticagrelor) without the need for stenting® In this study, 92.5% of
ACS patients with erosion remained free from major adverse cardio-
vascular event at 1year, suggesting the possibility of medical therapy
of such patients. The EROSION study enrolled 55 patients with 49
patients completing 1-year follow-up. In 33 (62.3%) patients, glyco-
protein inhibitor was used and in 44 (83.0%) manual thrombectomy
was performed. Optical coherence tomography was used to define
the underlying vascular pathology as it has a 10-fold higher image
resolution compared to intravascular ultrasound.

The current European Society of Cardiology (ESC) guidelines give
a class 1A recommendation for primary PCl with stenting over bal-
loon angioplasty. In our case we felt that stenting was not essential,
this approach was individualised for this patient and a deviation from
the guidelines. This however was based on absence of significant sten-
osis with restoration of TIMI 3 flow and intracoronary imaging evi-
dence of non-ruptured plaque.

Regarding our case, we were successful in establishing TIMI 3 flow
with only balloon inflation and thrombus aspiration. Optical coher-
ence tomography showed minimal thrombus burden and intact
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Figure 3 (A) Pre-dilatation with 2.5 x 15 mm balloon. (B) Thrombus aspiration using Export catheter. (C) Aspirated thrombus.
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Figure 4 Optical coherence tomography showing red thrombus overlying lipidic plaque with evidence of plaque erosion.

fibrous cap of plaque, confirming plaque erosion. Vessel luminal ana- . study, we opted out of a stent strategy. We decided to place the pa-
lysis revealed no significant stenosis. Keeping in mind the favourable : tient on dual antiplatelet therapy with Aspirin and Prasugrel and
outcomes of medical management without stenting in the EROSION @ monitored closely as an inpatient for 72 h and outpatient review after
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Figure 5 Optical coherence tomography images at different angiographic coordinates showing minimal thrombus and non-significant luminal
narrowing.

Video | PA Caudal view showing proximal LAD occlusion. Video 2 PA Cranial view showing proximal LAD occlusion.
1 and 2 months. The patient remained electrically and haemodynam- case, the avoidance of a stent was principally due to idiopathic throm-
ically stable and pain free. He remained pain free and asymptomatic : bocytopenic purpura with uneventful follow-up at 1 year."?
after 5 months. This strategy has been useful in a previous case of Recurrent stenosis in the segment treated without stenting is

acute myocardial infarction with OCT proven plaque erosion, in this  :  regarded as a major concern in percutaneous old balloon angioplasty.
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Video 3 PA Cranial view showing angiographic success.

High incidence of post-angioplasty dissection especially in narrowed
vessels is the main factor for restenosis. We had a 3.5mm OCT con-
firmed vessel diameter and images ruled out any dissection or plaque
rupture. In addition, OCT images analysis was consistent with plaque
erosion rather than rupture with no calcification. These images
looked reassuring for risk of acute recoil and vessel closure. There
are only few studies emphasizing individualized approaches based on
intraluminal analysis by intracoronary imaging especially OCT. Stent-
less strategy is expected to gain pace with increasing appreciation of
plague erosion as a cause of ACS, combined with implementation
and better analysis of OCT images. The EROSION study, although a
small, non-randomized, single-centre study, has provided a good plat-
form for a stent-less approach for management of plaque erosion
with continued DAPT.

Conclusion

This case highlights the need for establishing dynamic decision-making
in dealing with ACS patients. Our case is unique in that there is lim-
ited data and uncertainty favouring a stent-less approach in patients
with STEMI. Furthermore, we have highlighted the importance of
intracoronary imaging in decision-making which was useful in estab-
lishing the diagnosis and determining treatment strategy.
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